Let V be the theta representation of GL 3 -the two fold central extension of GL 3 . Let W be a spherical representation of GL 3 . We show that there is a nonzero GL3 invariant trilinear form on V ® V* (8) W if and only if W is a lift from SL 2 . In this case the form is unique up to a scalar.
fold central extension of GL3. Let F be a local field. In [FKS] we have constructed a smooth model (#3, V) of the local component of "theta functions". Let (π, W) be an irreducible representation of PGL 3 (F) . From what was explained above, it is natural to ask whether there is a GL 3 invariant trilinear form on V ®V* ®W. We have the following result:
THEOREM. Let F be We remark that the article of Prasad [P] was perhaps the first result indicating relationship between special values of L-functions and invariant functional.
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Preliminaries and notation. Let Pi (resp. P 2 ) be the standard (2,1) (resp. (1,2) parabolic subgroup of GL 3 . Let Pi = MχU\ and p 2 = M 2 U 2 be standard Levi decompositions. We shall use the letter N to denote the unipotent group of uppertriangular matrices of GL2 and GL3 and the letter T to denote the group of diagonal matrices of GL2 and GL3. It will be clear from the context which is meant.
Finally put N x = NnM ι , N 2 = NnM 2 and B = TN. Let P = MU be a parabolic subgroup and (π, V) a smooth module. Define V(U) = span{> -π(u)v\v e V, u e U}. Then V v = V/V(U) is the module of coinvariants.
Let X be an algebraic variety over the field F. Then S{X) will denote the space of locally constant, compactly supported functions on X. Obviously, S{X X x X 2 ) = S(Xι)®S(X 2 ).
Let q be an algebraic function on X. Then one can define a representation π of where φ is an additive character of F. It is easy to check that S(X)N = S(Y) where Y is the subvariety of X defined by q = 0.
We need to recall some facts about the principal series representations of GLi (F) . Let St denote the Steinberg representation of GL2 .
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Let λ be a multiplicative character of F* such that λ 2 = 1. Put
Let μ be a character of i 7 *. It defines a character χ μ : T -> C* by the following formula:
Let π(μ) = ind 5 3^ (normalized induction). To describe the composition series of π(μ) we need to introduce σ\, σ 2 representations of GL3 defined as follows:
Here the induction is not normalized! We need the following result about the principal series representations. A reader can find details in Carrier's article [C, §111] . The central extension and theta representation. Let ( , ):F {±1} be the Hubert symbol. Let GL^i 7 ) be the 2-fold central extension of GL n (F) and s: GL Π -• GL W the section as in [FKS] . The extension can be characterized in the following way:
where diag(α z ) denotes the diagonal matrix with entries α 7 . Moreover the section s is an isomorphism on N and we will identify N and s(N). Fix a nontrivial additive character φ: F -> C*. Define a function γ = γ φ : F* -> C* by LEMMA 1 (Weil [Wl] ). The function γ has the following properties: (F) be the space of locally constant functions on i 7 * such that
where c is a constant depending on /.
The theta representation θ 2 of GL2 can be realized on the space of/unctions / on F* such that |x| 1/4 /(x) e C 2 (F) . The action of GL2 is given by the following formulae [F] :
for some constant c.
PROPOSITION 2. Let λ be a multiplicative character of F* such that
Proof. Let 0 b£jhe even Weil representation of SL2. Let G be the subgroup of GL2 consisting of the elements whose determinant is a square in F*. It is easy to see that θ extends to G and that 0 2 = ind^2 θ. Since GL 2 /<? = F*/ (F*) 2 the proposition follows. DEFINITION 2. Let H be a group and C its center. We say that H is a Heisenberg group if H/C is abelian.
To give a characterization of #3 we need a simple result about Heisenberg groups (see [KP, §0.3 
]): LEMMA 2. Let H be a Heisenberg group and C its center. Let δ be a character of C. Assume that δ is faithful on [H, H] c C.

Then there is unique irreducible representation πs of H such that C acts by multiplication by δ. Moreover, πs Θ π^ is just the regular representation of H/C. D
Let T be the inverse image of ΓJn GL3. Let Z be the center of GL3 and Z the^inverse image in GL. It is easy to check that Z is the center of GL 3 . The group f is a Heisenberg group with center C = Z s(Γ 2 ) where T 2 is the group of diagonal matrices whose entries are squares. Define a character δ of C by
Let πs be the corresponding representation of T. Define p to be, as usual,
In [FKS] we have the following theorem. (1) 03(s(z)) = γ(z)Id, zeZ. Proof. It follows from Lemma 2.
Let μ be a multiplicative character of F*. Let δι >2 (μ), δ\ >3 (μ) and δ\ y3 (μ) be the characters of T defined by
denote the space of χ-equivariant functional on a smooth T module W.
Proof. Using property (2) 
\\Ax>y) = fix > y)Φ(nxy).
Therefore (F o ® V£) N = S(F*) with the action of T given by 'a
The proposition follows from Proposition 3. Let us call T equivariant functionals appearing in Proposition 5 (resp. Propositions 6 and 7) of type I (resp. II and III). Since V N ® V£ is a quotient of (V Θ V*) N , functionals of type I extend to (F ® V*) N . In the next several propositions we are studying extension of the functionals of type II and III to (V ® K*)τv. Proof, Since VJJ is a quotient of F it follows that (Vu ΘVΛ) N is a quotient of (F ® F*)^. Recall that V Uχ = 0 2 ® I det I 1 / 4 . The value of a pδ\2{μ) equivariant functional on {Vu x {N\)®Vu {N\))N X is given by the following integral.
If / G 0 2 ® I det I 1 / 4 and /* e 0 2 ® I det I 1 / 4 it follows from the description of 0 2 that |X| 1/4 /(JC) and \x\ ι/ *f*(x) eC 2 (F) . Therefore Let mij{μ) be the multiplicity of pδij(μ) equivariant functionals on (F ® F*)τv. If the principal series representation π(μ) is irreducible then π(μ) = indβ δij(μ) for all 1 < / < j < 3 [C] . In particular, rriij(μ) is independent of /, j. Therefore, we have obtained the following corollary. Proof. Clearly the dimension is 0 unless π is one of the representations in (a)-(f). Since representations in (a) and (b) are irreducible these two cases follow from Corollary 2. The trace tr: V x V* -> C is a GL3 invariant trilinear form for π = 1. We can similarly deal with the representations in (d). Indeed, V υ <8> Vfi is a quotient of (V®V*) V .
Since V v = θ 2 ® | det | 1/4 and θ 2 = 02 ® μ(det) by Proposition 2 we can define an appropriate P-equivariant functional on (V®V*)u defining a map from V®V* into indpμ. The theorem is proved. 
